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ABSTRACT * 

PURPOSE: To achieve fixation with uniform temperature distribution without 
waste of energy even when a paper with narrow paper 

passin g wid th is used, by forming the mandrel of a heat 
roller ^by usTng a material with low thermal conductivity and by 
dividing a heater into jt wo a nd arranging them in shiftin g their posit ions 
each other. " " ~~ ~ — — ' ™" " 

CONSTITUTION: A heat roller device consists of a heat 
roller 1 and a pressure roller pressed against it. The mandrel 5 of 
the heat roller 1 is made of a material having 
<=100kcal/m. h. deg thermal conductivity .lambda., such as stainless steel 
(2mn thickness) having .lambda. =14. In the mandrel 5, two heaters 6 and 7 
having light-emission length L(sub l)/2 which is a half the overall length 
L(sub 1) of the roller are arranged in shifting their positions mutually 
and arranged so as to make the light emission lengths of the both equal to 
the roller overall length L(sub 1). On the c ircumf erential surface of the 
mandrel, two temperature detecting element^8^^d$T^ 

are provided corresponding to the heaters 6 and 7 . When a recording paper 
of half size or smaller is used, only the heater 6 is turned on and the 
heater 7 is not used. 
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Color image forming apparatus e.g. printer, has controller that halts 
actuation heaters in pressure and fixing rollers, when 
temperature sensed by sensor at non-paper-feed area of fixing 
roller exceeds preset value 

Patent Assignee: CANON KK (CANO ) 

Patent No Kind Date Applicat No Kind Date Week 

JP 2002304089 A 20021018 JP 2001110028 A 20010409 200313 B 

Priority Applications (No Type Date) : JP 2001110028 A 20010409 

Abstract (Basic) : JP 2002304089 A 

NOVELTY - The apparatus has a pair of detectors ( 4A, 4B) 
that are provided to non-paper-feed area and paper feed area of 
fixing and pressure rollers (1,2), respectively. A 
controller halts the actuation of heaters in corresponding . 
rollers, when the temperature sensed by the sensor at the 
non-paper-feed area of the fixing roller exceeds a preset 
value. 

USE - Color image forming apparatus e.g. electrophotographic 
printer such as laser printer, LED printer, copier and facsimile. 

ADVANTAGE - Enables maintaining appropriate fixing 
temperature by suitably controlling the heaters in fixing 
and pressure sensors and prevents transfer of toner to the 
transcription material and hence a highly reliable image is obtained. 

DESCRIPTION OF DRAWING (S) - The figure shows the positional 
relationship of temperature sensors arranged in the fixing 
roller and pressure roller. (Drawing includes non-English 
language text) . 

Fixing roller (1) 

Pressure roller (2) 

Detectors (4A, 4B) 
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Heater for image forming apparatus such as laser beam printer, copier, 
includes thermometry element accommodated within housing in parallel to 
another thermometry element and contacts with heater 

Patent Assignee: CANON KK (CANO ) 

Patent No Kind Date Applicat No Kind Date Week 

JP 2001356621 A 20011226 JP 2000173830 A 20000609 200215 B 

Priority Applications (No Type Date) : JP 2000173830 A 20000609 

Abstract (Basic) : JP 2001356621 A 

NOVELTY - A heater unit (3) heats the toner image (T) so as to fix 
the image on a recording paper (P) . A thermometry element (5) detects 
the temperature of the heater and outputs a electricity supply control 
signal to a central processing unit (CPU) (24) to maintain fixed 
temperature. Another thermometry element accommodated 

within a housing (100) in parallel, and contacts with the heater. The 
thermometry elements are respectively arranged within and out of 
area where minimum width of paper passes through. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
image forming apparatus. 

USE - For image forming apparatus (claimed) such as copier, laser 
beam printer, etc. 

ADVANTAGE - By installing the inexpensive thermometry element, the 
cost due to electric safe specification and head substrate width are 
reduced. 

DESCRIPTION OF DRAWING (S) - The figure shows the outline block 
diagram of the heater. (Drawing includes non-English language text) . 
Heater unit (3) 
Thermometry element (5) 
CPU (24) 
Housing (100) 
Record paper (P) 
Toner image (T) 
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Key display device for copier, facsimile - has mode display control 

unit that controls display of mode of operation 
Patent Assignee: CANON KK (CANO ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 8016934 A 19960119 JP 94170227 A 19940629 199613 B 

Priority Applications (No Type Date) : JP 94170227 A 19940629 
Abstract (Basic) : JP 8016934 A 

The device comprises of a colouration display for start operation. 
When the power supply is switched 'ON 1 and if warming is not completed, 
the state is indicated by the colouration display. When 
warming is completed, the start mark is made green. A mode 
display control unit controls display of a mode of operation. 

ADVANTAGE - Prevents incorrect operation of resources. Reports mode 
of operation reliably. ' • 
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ABSTRACT 

PURPOSE: To miniaturize a fixing device and, at the same time, to 
facilitate its heating area control, by providing plural electrodes which 
supply power from a power source to a heating resistance layer in 
corresponding to the width of a recording member. 

CONSTITUTION: When a fixing roller 6 is preheated by means of a 
heater section 18 and the roll surface reaches a fixed temperature, 
a 'ready' display indicating that copying operations can be 
started is displayed and the size P of transfer paper is obtained. Then an 
electrode interval X is compared with the transfer paper size P. When P<=X, 
the number (n) of copies to be taken is obtained and copying operations are 
performed. When n=l, the copying operations are immediately started. When 
n>=2 and P<X, electrodes having an interval smaller than the X are selected 
and (n) sheets of copies are taken. When P>=X, electrodes having an 
electrode interval larger than the X are selected and electrode which make 
P=X are set out of the selected electrodes. Thereafter, the display of 
'wait 1 is m^d^^to raise the temperature of section, to which no power 
supply has been ma^, and the roll surface is heated. After a fixed time is 
elapsed, the V 1 ready ' ^displa y: is m ad man an -inpntt^ nnnj^r (n) of copies is 
obtained, thkq ^ cojo ying operations are carried out. Therefore, the heating 
area width can be adjusted easily and this fixing device can be 
miniaturized. 
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Toner image fixer on paper for printers, copiers, has control 
unit to supply or switch off current to heater depending on detection of 
temperature senso rs 
Patent Assignee: HITACHI KOKI KK (HITO ) 
Number of Countries: 001 Number of Patents: 001 
P a t,e ftt^E^fttily^ : 

No ^Kind Date Applicat No Kind Date Week 
2000147941 )k 20000526 JP 98323171 A 19981113 200037 B 

ications (No Type Date): JP 98323171 A 19981113 
Abstract (Basic) : JP 2000147941 A 

NOVELTY - The temperature detectors (7) are arranged 
equally spaced, axially along outer surface of a heating 
roller (1) . Another temperature detector (6) 
detects output of a pair of thermistors (4,5) which detect 
roller to have reached predetermined temperatures . The 

control unit varies supply of electricity to heater, based on detection 
of both temperature detectors. 

DETAILED DESCRIPTION - The thermistors are arranged on outer 
circumferential surface of the heating roller to detect the 
roller to have reached predetermined first and second 
temperatures . The output of the thermometry element is detected 
by a sensor provided in opposite direction. The supply of electricity 
is varied by control unit to heater based on detection of both 
temperature detectors. 

USE - In 'printers, copiers to copy toner image on paper. 

ADVANTAGE - Prevents burning of paper which coiled around 
heating roller as excessive heating of roller 
is prevented. 

DESCRIPTION OF DRAWING (S) - The figure shows block diagram of 
toner fixer. 

Heating roller (1) 
Thermistors (4,5) 
Temperature detectors (6,7) 
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Heating roller surface temperature control arrangement 

used in electrophotographic printer - includes controllers which perform 
ON and OFF of set of heaters based on heating roller 
temperature and predetermined printing speed, paper 
width and ream weight respectively 
Patent Assignee: HITACHI KOKI KK (HITO ) 

Patent No Kind Date Applicat No Kind Date Week \f 

JP 11327354 A 19991126 JP 98133377 A 19980515 200007 B 

Priority Applications (No Type Date) : JP 98133377 A 19980515 

Abstract (Basic) : JP 11327354 A 

NOVELTY - The heaters (12a-12d) are arranged inside the 
heating ro ller in axial direction. ON and OFF of heaters 
(12a-12c) is performed Dy a controller (16) based on the output of 
heating roller temperature detectors (15a-15c), 

respectively. Another controller (14) varies energizing time of a 

heater (12d) based on predetermined printing speed, paper 

width and ream weight. DETAILED DESCRIPTION - The heat generating 

area of the heaters (12a-12c) is smaller than that of the heater (12d) 

and are arranged inside the heating roller in axial 

direction. Temperature of the heaters (12a-12d) are detected by 

detection units (15a-15d) respectively which are arranged on the outer 

circumferential surface of the heating roller. The 

temperature of the heater (12d) is regulated to lower value for 

fixing toner image on paper of minimum ream weight. 

USE - Heat fixing controller in fixing apparatus used 
in electrophotographic printer. 

ADVANTAGE - Stable printing quality is obtained since the 
temperature of the heating roller is controlled 

efficiently. DESCRIPTION OF DRAWING (S) - The figure shows the schematic 
block diagram of heat fixing apparatus. (12a-12d) Heaters; 
(14,16) Controllers; (15a-15d) Temperature detectors. 
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Electrophotographic image forming apparatus e.g. laser printer - detects 

temperature of heating roller for fixing 

toner image on paper and polygon motor is switched ON during print 
instruction reception when required temperature is reached 
Patent Assignee: RICOH KK (RICO ) 

Patent No Kind Date Applicat No Kind Date Week 

JP 10326070 A 19981208 JP 97135020 A 19970526 199908 B 

JP 3571175 B2 20040929 JP 97135020 A 19970526 200465 

Priority Applications (No Type Date) : JP 97135020 A 19970526 
Abstract (Basic) : JP 10326070 A 

The apparatus has a photoreceptor whose top surface is electrified 
uniformly by an electrification unit. Laser light is emitted based on 
an image data and based on the resolution of image data a polygon 
mirror is rotated at regular speed by a polygon motor and deflection 
scanning of laser light is performed. By irradiation of electrification 
surface of the photoreceptor by a laser write-in unit, an electrostatic 
latent image is formed on the photoreceptor. 

The latent image formed on the photoreceptor is developed by an 
image developer and a toner image is obtained. The toner 
image is output to a paper fed by a feed unit from a paper 
accommodation unit. Heat fixing of the toner image is done 
on the paper by a heating roller (10a). Fixing of 
toner image is done when the temperature of the 
heating roller detected by two 

temperature detectors (41,42) reaches the required 
temperature. On reaching the required temperature, the 

polygon motor is switched ON by a processor during reception of print 
instruction. 

USE - E.g. digital copier, facsimile, optical printer and compound 
machine. 

ADVANTAGE - Enhances control efficiency of apparatus during print 
instruction reception. Reduces power consumption and offers long life 
of heater or polygon motor. 
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Thermal fixing unit in xerographic imaging device - achieves near 

uniform axial temperature distribution through advance warm 

-up run of fixing and pressurising rollers together, 

selectively energising heater elements within fixing 

rollers 

Patent Assignee: COPYER KK (COPY ) 

Patent No Kind Date Applicat No Kind Date Week 

JP 10268693 A 19981009 JP 9787706 A 19970321 199851 B 

Priority Applications (No Type Date) : JP 9787706 A 19970321 

Abstract (Basic) : JP 10268693 A 

The thermal fixing unit consists of a fixing 
roller and a pressure application roller that run in 
synchronization and fix the toner image transferred onto 

the paper sheet by heat addition as the paper sheet moves between these . 

rollers. The fixing roller has a set of heater 

elements internally located at various axial positions, along 

with another set of temperature sensors. 

The heater elements are selectively energised, with control 
over energising times. The initial warm-up of the fixing 
and pressure application rollers and temperature 

stabilisation over them is accomplished by advance running of both 
together, over specific duration, before the image carrying paper sheet 
is introduced between these rollers. 

ADVANTAGE - Generates quality images free of fixed spots 
through bringing down of temperature gradients along roller 
axes . 
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Fixing device for electrophotographic copier - has two 

temperature detection devices controlling switching of 

heating current for electric heating element within heating 

roller of fixing device 
Patent Assignee: HITACHI KOKI KK (HITO ) 

Inventor: AIT A S; ISHIZAWA K; TAKAYASU H; UDO H; WATANABE I; YOKOKAWA S 
Patent No Kind Date Applicat No Kind Date Week 

DE 19747102 Al 19980514 DE 1047102 A 19971024 199825 B 

JP 10186947 A 19980714 JP 97248388 A 19970912 199838 

US 5862436 A 19990119 US 97956790 A 19971023 199911 

Priority Applications (No Type Date) : JP 97248388 A 19970912; JP 96283737 A 
19961025 

Abstract (Basic) : DE 19747102 A 

The fixing device has a heating roller (11a) 
containing a heating element (14) and a cooperating pressure 
roller (lib). The recording medium (16) carrying the toner 
image is passed between the heating and fixing 
rollers to fix the image to the surface of the recording 
medium. A temperature detection device (18) has a 
temperature detection element (15) detecting the 
temperature of the heating roller surface at a point 
facing a sensor head (17). 

A further temperature detection device (19) has a number of 
detection elements spaced along the axis of the heating 
roller. The signals from both temperature detection 
devices control the switching of the heating current for the 
heating element. 

USE - For fixing toner image in electrophotographic 
copier . 

ADVANTAGE - Ensures accurate control of heating roller 
for fixing device. 
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Thermal fixing roller for photocopier - has separate 

heaters for middle and end sections 
Patent Assignee: HOECHST AG (FARH ) 
Inventor: EULER R 
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Priority Applications (No Type Date) : DE 3309398 A 19830316 

Abstract (Basic) : EP 121772 A 

A fixing device for fixing a toner image on 
copying material, comprising a heating unit arranged transversely to 
the direction of the copying material passage and being suitable for 
different copying material formats, which heating unit has, in its 
middle zone, a central heating element, and, in both its edge zones., a 
subdivided heating element with one temperature sensor, each, 
adjoined to the central and the subdivided heating elements, the 
temperature sensors being connected to a control system for the 
supply of current to the heating element, characterized in that the 
heating unit is a heating roll (10), in the interior of which a central 
coil (14) as heating element (11) is located in the middle zone (b) , 
and one coil (15, 16), each, of a subdivided heating element (13) is 
located in the edge zones (a, c) respectively adjoining the left and 
right of the middle zone, that the central coil overlaps with each of 
the two coils (15, 16) in each edge zone (a, c) , that the current 
supply to the heating elements (11, 13) is so controlled that on 
the surface of the heating roll (10) there results a temperature 
distribution in the axial direction which exhibits an extreme value (d; 
d 1 ) in the middle zone and maxima (e, f; e, f) near the two end faces 
(17, 18) of the heating roll (10) and that one temperature sensor 
(19) is located opposite to the extreme value (d; d T ) of the 
temperature distribution in the middle of the roll and the other 
temperature sensor (20) is located opposite to the middle of one 
of the edge zones (a, c) of the heating roll (10) . 

DE 3309398 A 

The heated roller, has glass tube heaters through 
its centre. One heater has its windings (14) covering the central part 
of the roller and the other heater has two edge windings 
(15,16). Both heaters are linked to a central control and have separate 
temperature sensors (19,20). 

The thermal fixing roller can handle different 
sizes of copy sheet without creasing and has a good temperature 
distribution along its length. This provides good quality copies 
without smearing. 

USE - For multi-format photocopier. 
Abstract (Equivalent): EP 121772 B 

A fixing device for fixing a toner image on 
copying material, comprising a heating unit arranged transversely to 
the direction of the copying material passage and being suitable for 
different copying material formats, which heating unit has, in its 
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middle zone, a central heating element , and, in both its edge zones, a 
subdivided heating element with one temperature sensor, each, 
adjoined to the central and the subdivided heating elements, the 
temperature sensors being connected to a control system for the 
supply of current to the heating element, characterized in that the 
heating unit is a heating roll (10), in the interior of which a central 
coil (14) as heating element (11) is located in the middle zone (b) , 
and one coil (15, 16), each, of a subdivided heating element (13) is 
located in the edge zones (a, c) respectively adjoining the left and 
right of the middle zone, that the central coil overlaps with each of 
the two coils (15, 16) in each edge zone (a, c) , that the current 
supply to the heating elements (11, 13) is so controlled that on 
the surface of the heating roll (10) there results a temperature 
distribution in the axial direction which exhibits an extreme value (d; 
d f ) in the middle zone and maxima (e, f; e, f T ) near the two end faces 
(17, 18) of the heating roll (10) and that one temperature sensor 
(19) is located opposite to the extreme value (d; d 1 ) of the 
temperature distribution in the middle of the roll and the other 
temperature sensor (20) is located opposite to the middle of one 
of the edge zones (a, c) of the heating roll (10) . (llpp) 
Abstract (Equivalent) : US 4585325 A 

Heating elements sealed into glass cylinders are located 
inside a heating roller, parallel to a roller axis. 
One heating element consists of a coil in a middle zone of the 
heating roller, while the other heating element has 
two coils in edge zones of the heating roll. 

Two temperature sensors are arranged respectively 
in the middle of the heating roller and near one of the end 
faces of the heating roller, at a small distance from the 
heating roller surface. The sensors are connected to a 
control system for the current supply to the heating elements and 
cuts this supply as soon as the temperatures measured by the 
sensors reach predetermined intended values . 
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FIXING DEVICE FOR ELECTROPHOTOGRAPHIC PRINTER 
PUB. NO. : 2005-062331 [ JP 2005062331 A] 

PUBLISHED: March 10, 2005 (20050310) 

INVENTOR (s) : TAKE SHIT A MASAMI 

HARA DAISUKE 

KAWASAKI KAZUHIKO 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a fixing device adaptable for 

various paper widths, in which stable thermal fixation without 

thermal breakage on a heat roller surface is possible and at 

the same time, to realize a low-cost and reliable electrophotographic 

printer by reducing power deviation of each phase on three phase 

alternating current supply for high-speed printing. 

SOLUTION: The temperature of the heat roller surface is kept 
within specification by arranging two temperature 
detectors for detecting the surface temperature of the 
heat roller, selecting three heating elements out 
of four heating elements built in the heat roller 

according to information of the paper width in use, and 
heating the selected heat elements according to detected information 
of the temperature detectors. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To exert control so that, in the case where 
sheet of recording paper of a width narrower than 
the width of a heated area is passed through a fixing nip and 
consequently the temperatures of the ends of a heating element rise higher 
than usual, degrees to which the temperatures of the ends of the heating 
element rise as a result of the passages of the sheet is set to a 
fault detecting temperature or lower. 

SOLUTION: The image forming apparatus (6) has: a heat means (1), a 
temperature control means (2) that controls the 
temperature of the heat means (1), end temperature measuring means 
(3) that measures the temperatures of the ends of the heated area, an 
end temperature monitoring means (4) that monitors the temperatures of the 
ends and controls the heating means (1), and a paper position 
estimating means (5) that estimates the position of paper to be 
transported. 
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December 13, 2002 (20021213) 

AMITA AKIYASU 
RICOH CO LTD 

2001-135202 [JP 2001135202] 
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ABSTRACT 



PROBLEM TO BE SOLVED: To prevent the occurrences of the wrinkles of 
transfer paper and the nonconformity of an image such as image blurring due 
to a temperature difference between the center part and the end part 
of a fixing roller by always keeping the temperature 

distribution of the fixing roller constant. 
SOLUTION: A fixing device 22 has a fixing roller 1, a 
pressing roller 2, a first heater 3, a second heater 4, a first 
temperature detecting element 5, a second 

temperature detecting element 6, and a heater controlling part 
9 or the like. When an unfixed toner image formed on the transfer 
paper P is successively thermally fixed on the several sheets of the 
transfer paper P and/or fixing processing speed at which the unfixed 
toner image formed on the transfer paper P is thermally fixed 
is comparatively high, the turn-on and turn-off of the first heater 3 and 
the second heater 4 are controlled by the heater controlling part 9 so as 
to always maintain the constant temperature difference between target 
temperature previously set in accordance with detected 
temperature by the first temperature detecting element 5 at 
which the second heater 4 is controlled and the detected temperature 

by the first temperature detecting element 5 while referring to the 
detected temperature by the temperature detecting 
elements 5 and 6 . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a page printer capable of printing on 
printing paper regardless of paper thickness by providing a mechanism 
capable of varying the temperature and the pressure of a fixing 
device in accordance with the paper thickness. 

SOLUTION: As for the temperature control of a heating roller 2 

in accordance with the paper thickness; three thermosensors 3 are 

installed inside the roller 2 so that one of them is set at the center of 

paper width , that is, the center of the roller 2, and further 

two are equally set on both sides one by one. Then, three themosensors 3 

are constituted to realize the enlargement of the temperature variable area 

and the uniformity of the surface temperature of the roller 2 

by an electronic control circuit. As for the pressure control of the roller 

5 in accordance with the paper thickness; the spring loading of a spring 

for a pressure roller 6 is varied by a tension system so as to realize the 

step variation of the spring loading of the spring 6. 
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ABSTRACT 

PURPOSE: To prevent the quality of an image from being deteriorated caused 
by the difference of temperature by idly rotating a fixing 
roller in a prescribed time based on a signal obtained by detecting 
the last transfer paper by an ejection detection means. 

CONSTITUTION: Non-contacting type temperature sensors 9a-9c are 
provided in a central area and both end part areas on the 
surface of the fixing roller 2 . Besides, the 

ejection detection means 12 which detects the ejection of the 

transfer paper is provided on a paper ejection roller 8 part. 

The detection means 12 is provided with a paper ejection sensor 

feeler 13, an actuator 15 coupled to the feeler 13 through a shaft 14 and a 

photosensor 16 which detects the movement of the actuator 15. Then, the 

plural sheets of transfer paper P2 whose width L2 is 

narrower than the width LI of the maximum size A3 of a paper 

are successively copied and it is detected by the detection means 12 that 

the final transfer paper is ejected. Based on the detection signal, 

the fixing roller 2 is idly rotated in the prescribed time. 

Therefore, the irregularity of the temperature of the fixing 

roller 2 is eliminated. 
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ABSTRACT 

PURPOSE: To prevent the overheating of a heating roller and the 
associated heat loss, firing, etc., and to improve the reliability 
electrical safety quality by disposing plural pieces of energization safety 
devices in prescribed positions so as to correspond to the max. and 
min. paper pass widths. 

CONSTITUTION: P 1 is the paper pass width area of a small 

recording material, P 2 is the paper pass width area of the 

largest recording material and P 3 is a difference between the 1st width P 

1 and the 2nd width area P 2. And 3rd and 1st temperature fuses FU 3, FU 1 

are respectively disposed to face the heating roller part P 1 

corresponding to the 1st width area P 1 and a 2nd temperature 

fuse FU 2 is disposed to face the heating roller part P 
3 corresponding to the 3rd width area P 3 respectively in proximity at a 
prescribed equal distance to the roller surfaces. The temperature rating of 
the 3rd and 1st temperature fuses FU 3, FU 1 is set at 192 deg.C and the 
temperature rating of the 2nd temperature fuse FU 2 

is set at 260 deg.C higher than the temperature rating of the 3rd and 1st 
temperature fuses FU 3, FU 1. The overheating of the heating 
roller occurring in the disorder of 'the temperature control circuit 
and heater energizing circuit of the heating roller and the 
generation of the consequent heat loss, fuming, firing, etc., of the device 
constituting parts are prevented with high reliability and the reliability 
of the electrical safety quality is enhanced. 
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